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Abstract 
The objective of our study is to recycle the industrial waste water of a industrial Complex after treatment by the bioprocess MBR 
(membrane bioreactor). In order to apply this bioprocess, the water quality in question was first of all studied. 
To characterize this industrial waste water, a series of physicochemical analysis was carried out according to standardized 
directives and methods.  
Following-up the water quality to meet the regulatory requirements with rejection of this industrial waste water, a study was done 
thanks to the permanently monitoring of the following relevant parameters(P): the flow, the potential of hydrogen (pH) , the total 
suspended solids(TSS), the turbidity (Turb), the chemical oxygen demand (COD) ,the biochemical oxygen demand (BOD), the 
Kjeldahl total nitrogen (KTN) and ammonia (NH4+), the  total phosphorus (Ptot), the fluorine (F), the oils (O), the fats (F) and the 
phenols (Ph ). 
According to collected information, it was established the sampling rates to which the quality control was done, the selected 
analytical methods were validated by the control charts and the analysis test number was determined by the Cochran test. 
The results of the quality control show that some rejected water contents are not in the Algerian standards, but, in our case, the 
objective is the preoccupation for a standard setting of these industrial water parameters so as to recycle it. 
The process adopted by MBR for waste water treatment is being studied, first in the development of the experimental 
characterizing of the reactor and the selected membrane. 
 
©2013 The Authors. Published by Elsevier B.V..  
Selectionand/orpeerͲreviewunderresponsibilityofCSM8ͲISM5.

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1. Introduction 
   This study was conducted in the context of controlling industrial waste water and think of recycling it in order to 
reduce the impact of contaminated liquids discharged in the environment. 
© 2014 Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
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3. Results 
Table 2.  Results of Shapiro and Wilk test 
Parameters      n                y             Tn              W           Wcrit       Decision 
pH                    35        07.58       00.38        33.63       0.934           DN 
T                       35        19.94       11.59        30.25       0.934           DN     
KTN                    35        26.27      33.56         33.59       0.934           DN 
NH4+                   35        22.43       24.50        33.76        0.934          DN   
Ptot                      35        09.75       09.34       33.91        0.934           DN 
F                        35        00.76       00.13       31.59        0.934           DN 
COD                 35        85.72     457.57        33.43        0.934           DN        
BOD5                 35       22.00     116.71        32.82       0.934            DN   
TSS                   35        26.59       30.87        33.73       0.934            DN  
Fats & Oils       35        05.52       19.71         31.07       0.934            DN 
 
We identified the type of normal distribution of temperature, pH, TKN, NH4+, Ptot, COD, BOD5, TSS, fats and oils 
of the wastewater studied. Then, the results of the sampling frequency obtained and the conformity test are 
summarized in the following tables: 
 
Table 3.  Actual frequency values of sampling (studied from databanks of 2009) 
Parameters          n                mo                      S                       Sampling frequency 
pH                     38             007.38               00.46                         1 times a day 
T                        38            022.15               01.34                      1taken every 20 
min 
KTN                    38             251.82               04.25                                      / 
NH4+                   38             121.57              10.51                                       /  
Ptot                     38              074.37              07.32                                       / 
F                       38              000.94              00.38                          5 times a week 
COD                 38              087.90              35.99                                       / 
BOD5                38              034.01              10.47                                       / 
TSS                  38               204.88              50.12                                       / 
Fats & O           38              001.12               01.31                                       /    
 
Table 4.  Actual frequency values of sampling (tracking surveys, taken in 2010) 
Parameters              n            mo                        S                  Sampling frequency 
pH                          35        07.58                    00.61                     2 times a day 
T                             35       19.94                    03.40                     2 times a day 
KTN                         35       26.27                    05.79                     5 times a day 
NH4+                        35        22.43                    04.95                     4 times a day 
Ptot                           35        09.75                   03.05                     2 times a day        
F                             35       00.76                    00.36                     4 times a week 
COD                       35       85.72                    21.39                                 / 
BOD5                      35       22.00                    10.80                                 / 
TSS                         35       26.59                    05.55                      5 times a day     
Fats & O                 35       05.52                    04.43                      3 times a day      
 
Table 5.  Results of the statistical study of liquid discharge during 2009 (collected information by environment service). 
Parameters       n            mo             S              Standard μ         İc                Decision 
pH                   38       007.38        00.46              7.5                0.71                    H0 
T                      38       022.15       01.34           Max 30         44.12                     H1 
KTN                  38       251.82        04.25           Max 40     1429.0                      H1 
NH4+                  38      121.57        10.51            Max 40       626.16                    H1 
Ptot                     38      074.37        07.32            Max 15        412.24                  H1 
Turb                 38       001.76       ------              Max 10       --------                ------- 
F                       38      000.94       00.38             Max 20          55.82                  H1 
COD                 38      087.90       35.99             Max 130      141.2                    H1 
BOD5                38       034.01      10.47             Max 40          86.4                    H1   
TSS                   38       204.88      50.12             Max 40      1139.7                    H1 
Fats & O           38       001.12       01.31            Max 30          85.51                  H1 
Ph                      38      000.39       00.03             00.50            21                        H1 
   
 
 L. Larbi et al. /  Physics Procedia  55 ( 2014 )  317 – 323 321
Table 
 
The w
stand
We fo
to an 
The 
statis
of co
6.  Results of the s
P
p
T
K
N
P
T
F
C
B
T
F
aste water qu
ards. 
llowed the wa
actual samplin
insufficient nu
tical test. To d
mparison to sta
tatistical study of 
arameters       n
H                    3
                      35
TN                   3
H4+                 35
tot                    35
urb                35
                      35
OD                35
OD5               3
SS                  3
ats & O          3
ality in 2010 
ter quality du
g frequency th
mber of samp
o so, we have
ndards. 
Fig. 2
0
50
100
150
200KTN (mg/L )
0
20
40
60
80
100
120
140 TS
liquid discharge f
             mo        
5        07.58       
       19.94        
5        26.27       
        22.43        
        09.75       
        01.35        
        00.76       
        85.72       
5        22.00       
5       26.59        
5        05.52       
is better than 
ring campaign
at we have pr
les does not 
 performed in 
Fig. 1. Kjeldahl t
. Variation in con
1
1
S(mg/L)
or 2010, (collected
       S           Sta
   00.61          7.
   03.40        Ma
   05.79        Ma
   04.95        Ma
   03.05         Ma
 ------           Ma
   00.36        Max
    21.39        Ma
   10.80         Ma
   05.55         Ma
   04.43         Ma
  
2009 because 
 period so that
eviously determ
allow us to s
the form of hi
 
otal nitrogen varia
 
tent of total suspen
2 3
2 3
 information by e
ndard μ          İc
5                    0.
x 30             1.94
x 40             1.8
x 40             0.7
x 15            1.77
x 10             ----
 20              5.4
x 130           1.8
x 40             0.5
x 40             1.9
x 30             3.7
practically all
 to see if these
ined. 
tudy the com
stographic dis
tion of discharged
ded solids of wat
4 T
4
non comp
nvironment servic
                 Deci
5                     H
                      H
5                      H
1                      H
                      H
----             -----
6                     H
8                     H
9                     H
5                     H
3                     H
the controlled
 waters are stil
pliance of th
tribution accor
 water 
er discharged 
ime (week)
non compliant
in the standard
Time (week)
liant in the sta
e) 
sion 
0 
0 
0 
0 
0 
-- 
1 
0       
0       
0   
1 
 concentration
l non- conform
e water accor
ding to a valid
 
 
ndard
s are in the 
 according 
ding to the 
 procedure 
322   L. Larbi et al. /  Physics Procedia  55 ( 2014 )  317 – 323 
4. C
    It i
the d
banks
All th
Shapi
samp
It has
the fl
The w
103m
requi
cause
Study
2010 
Whic
durat
Certa
result
essen
regio
This 
separ
The n
the re
reduc
Comp
 
onclusion 
s concluded th
ischarged wat
 of 2009 and i
e studied par
ro and Wilk e
ling frequency
 been shown c
uctuations in c
ater discharg
g/L NH4+, in p
red levels  are
s and accelera
ing, by the co
had  improved
h has challeng
ion was short a
inly, there is a
 of non-comp
tial solutions 
n. 
first approach
ation of sludge
anotechnology
cycling of thi
e the procedu
lex. 
Fig
F
at the establis
er with respec
n our study (C
ameters conce
quations) whi
. 
learly the num
oncentrations 
ed may exceed
hosphate poll
 40mg/L KTN 
tes the eutroph
mpliance test
 in quality and
ed this confo
nd we observe
 procedure fo
liance is the im
and courageou
 will allow us
 formed by a m
 offers many 
s water will m
re of the poll
0
5
10
15
20
25
30
35
40 PTOT
(mg/L
0
50
100
150
200
250
300 CO
. 3. Variation in c
ig. 4. Chemical o
hed statistical
t to the regula
ampaign 2011
rning the reje
ch helped to f
ber of samples
of pollutants a
 levels of nitr
ution of 36,68 
or NH4+, 15 m
ication  pheno
, the water dis
 were practica
rmity is the s
d clearly that 
r recycling th
potence of th
s political de
 to continue th
aterial in hol
cost effective 
ake it possibl
utant paying 
1 2
1
D(mg/l )     
ontent of total pho

xygen demand var
 
 approach ena
tory standard
). 
cted industria
ormulate appr
 taken to achie
re considerabl
ogen pollution
mg/L of P  wi
g/L of P and 4
mena with all
charges, it app
lly in the stand
tudy we condu
the levels of d
ese waste wate
e water pollu
cisions to pre
e study in the
low fibers bun
solutions to cl
e to reduce th
and will carry
3
2 3
sphorus of discha
iation of discharg
bled us to clea
s required. Th
l waters follo
opriate statist
ve, so that the
e, the frequenc
 in the order o
th TSS of 120
0 mg of TSS
their negative 
ears that thos
ards required 
cted during t
iscards are not
rs, or in the c
tant mass disc
serve a ration
 context of es
dle tension. 
ean water and 
e impact of th
 out an econo
4
4
rged water 
ed water 
rly demonstra
is observation
w a normal d
ical approache
 test results ar
ies are random
f 191.47 mg/L
,33 mg/L , whi
.This type of 
impact on the 
e of 2009 wer
by environmen
he Campaign 
 in the standar
ase where the
harged into th
al way of life
tablishing the
the project is 
e liquid reject
my and auto
Time (week)
non compliant
in the standard
Time (week)
non compl
in the stan
 
 
te the non-com
 was establish
istribution (te
s to determine
e representativ
. 
 of kjeldahl n
le  the dischar
discharged pol
seawater. 
e outsized wh
tal regulation
2011, althoug
ds. 
re are rejected
e coast, and t
 and biodiver
 biological tre
a considerable
ions on the en
nomy with th
iant
dard
pliance of 
ed for data 
sted by the 
 the actual 
e, but since 
itrogen and 
ge standard 
luted water 
ile those of 
s. 
h the study 
 flows, the 
his requires 
sity of our 
atment and 
 stake since 
vironment, 
e Industrial 
 L. Larbi et al. /  Physics Procedia  55 ( 2014 )  317 – 323 323
Acknowledgments 
       
         The authors would like to thank the workshop organizers, hosts and participants for their time and effort 
resulting in an excellent and productive workshop. 
 
References 
[1] Picotreboul B, Roux  M. Study of the evolution of river water quality. Water Research 1982; Vol 16  issue 7: 1173-1187. 
[2] Mukherjee DP, Pal A, Sarma SE,  Majamder D.D. Pattern recognition approach. Water quality analysis 1985; Vol 28 issue2: 269-281. 
[3] ISO 5667/3. (F) Water quality, sampling, part 3: general guide for the conservation and manipulation of sampling. General guide for   
     the  storage and handling of water samples; 1987. 
[4]  XP T90-210. French Standards Protocol for evaluation of an alternative method of quantitative physicochemical analysis with respect  
      to a reference method; 1987. 
[5] FS T90-100. Electrometric measurement of pH with glass electrode; 1953. 
[6] ISO 5663 (F). Water quality, kjeldahl nitrogen determination, method after mineralization with selenium; 1984. 
[7] FS T 90-015-1. Determination of ammonia nitrogen by titration after steam distillation in the water intended for human consumption,  
        surface water and waste water;  janv 1984. 
[8] In FS-118 article 6. T90-023. Determination of phosphorus total by molecular absorption spectrometry; Janv 1997.  
[9] FS in ISO 1030. water quality anions by ion chromatography dissolved in the liquid phase. Part 2: determination of bromide, chloride,  
        nitrate …..In waste water; 2001. 
[10] FS T 90-101. Chemical oxygen demand; 2001. 
[11] T90-103-1-Determination of biochemical oxygen demand after  n days (BOD5)-Part 1: dilution and seeding method with addition of  
       allyl thio- urea. 
[12] In 25667-1 water quality sampling –Part 1:general guide for the  establishment of sampling programs;1993. 
[13] In 25667-2 water quality sampling - Part 2: general guide on sampling techniques; 2006.  
[14] Foucart T. Introduction to statistical tests, computer assisted instruction. Ed. technip; 1997. 
[15] Lepretre A, Carpentier P.A. Simple method of fore casting trends applied to time series of quality of running waters-  
        Proceedings of    the Academy of Sciences. Series III. Science of life May 1997; Vol 320 Issue 5:407- 411. 
